L-type Ca2+ channel is involved in the regulation of spontaneous transmitter release at developing neuromuscular synapses.
Involvement of an L-type Ca2+ channel in the regulation of spontaneous transmitter release was studied in Xenopus nerve-muscle cultures. The frequency of spontaneous synaptic currents, which reflects impulse-independent acetylcholine release from the nerve terminals, showed a marked increase in high-K+ medium or after treatment with a phorbol ester, 12-O-tetradecanoyl-phorbol 13-acetate, a drug that activates protein kinase C and depolarizes the presynaptic neuron. The potentiation effect of high K+ and 12-O-tetradecanoyl-phorbol 13-acetate requires Ca2+ influx through the L-type Ca2+ channel in the plasma membrane, since it was significantly reduced by the presence of nifedipine, verapamil or diltiazem and enhanced by Bay K 8644, an L-type Ca2+ channel agonist. It was shown recently that adenosine 5'-triphosphate markedly potentiates the spontaneous acetylcholine release at these synapses through the binding of P2-purinoceptors and the activation of protein kinase C. We found in the present study that potentiation effects of adenosine 5'-triphosphate are inhibited by L-type Ca2+ channel blockers, suggesting that the L-type Ca2+ channel is responsible for the positive regulation of spontaneous acetylcholine secretion by adenosine 5'-triphosphate at the developing neuromuscular synapses. Our data suggest that modulation of the L-type Ca2+ channel in embryonic motor nerve terminals is important for the regulation of spontaneous transmitter release.